Lipoate-based imprinted self-assembled molecular thin films for biosensor applications.
Lipoate derivatives were used for the formation of imprinted self-assembled molecular thin films for the recognition of morphine. A large collection of lipoate derivatives was screened by molecular dynamics simulations in various solvents. A set of ligands showing favourable interactions with morphine in aqueous environment was selected for synthesis. Morphine-imprinted layers were then produced on gold substrates in mixed monolayers with morphine added as the template. The binding of ligands and morphine to gold, as well as the association/dissociation of morphine to the formed layers were studied with Surface Plasmon Resonance. Imprinted factors were highly variable and were dependent on ligand/morphine mixing ratio, lipoate derivative and monolayer preparation method. The imprinted factors were as high as 100 and 600 for one of the ligands. The results show that the simulations are able to provide correct information of the relative strengths of the molecular interactions between the ligand and morphine molecules in different solutions. The liquid phase simulations are, however, not able to predict the imprinted factors (i.e. distinguish between specific and non-specific binding), because the specificity is not formed before self-assembly on the surface.